employ Western concepts and authors in order to apprehend and optimize this important resource. (Trebici, 2011:103) . In his PhD thesis (Trebici, 1971) , for example, the statistician and demographer Vladimir Trebici used the newest bibliography on the subject, developed in the Western scholarship (Vaizey, 1964; Vaizey, Robinson, 1966; Denison, 1962; Denison, 1965; Denison 1968; Farbison, 1964) .
Gradually, the population started to be conceived in terms of 'human capital' with a seminal role in economic growth. In this equation, the levels of professional qualification proved to be highly important and the economic efficiency of education was debated upon from different perspectives.
This article focuses on the elaboration and the use of 'education stock' model in the assessment of the economic efficiency of education in Romania. I will analyze the conclusions reached by such studies on the relation between tertiary education and economic productivity, and the importance the highly qualified workforce had for the economic growth of the country.
The need for new research tools to study the economic efficiency of education
Systematic research on the economic efficiency of education was conducted between 1968 and 1970, focusing on several issues: education as the main force of social propulsion, the contribution of education to the wide reproduction of qualified working force, ergonomics of the education system and its contribution to the economic efficiency of education, the rational use of existing education facilities, the opportunity to measure the economic efficiency of education and its influence on economic growth. The research started in the Autumn of 1968, with the following research team: dr. Petre Burloiu, University reader; dr. Miron Constantinescu, University professor, dr. Dan Grindea, University reader, dr. Mircea Manolescu, University professor, dr. Nicoale Radoveanu, University professor, and dr. Costea Ştefan, University lecturer (Burloiu, Constantinescu, Grindea, 1969:109-116) .
Researchers underline the importance of education and science for the general development of society, in the general context of the postwar scientific and technological revolution emphasizing the major impact education has on the development of all the branches of economic activity (Burloiu et al. 1969:108) . They indicate a number of general methods that can be used in order to measure the influence education has on economic growth, reflected by correlations between: the level of adults' illiteracy and the national income per capita in different countries; number of pupils to 1,000 inhabitants, number of students to 10,000 inhabitants and the national income per capita in different countries; share of highly qualified specialists in the fields of production, scientific research and planning compared with the country's population aged over 21 and its relation with the national income per capita; the percent of the country's educational spending and the rhythm of growth of the national income; the percent of country's spending on technical education of all levels and the rhythm of growth of the national income (Burloiu et al, 1969: 111-112) .
They also emphasize the need to elaborate mathematical models in order to assess the educational process in terms of economic productivity. These mathematical models could be employed at both microeconomic and macroeconomic scale: at microeconomic level these models would provide important information on educational costs, the functioning of the educational process or its organization, whereas at macroeconomic scale they would evaluate the perspective of the impact the educational process has on general economic growth (Burloiu et al, 1969: 112) .
Education stock & the economically active population: studies, conclusions and recommendations
One solution to this need was the elaboration of the 'education stock' model for Romania, used in several studies on the economic efficiency of the educational process. In discussing Romania's education stock, Vladimir Trebici, professor of statistics and demography at the Academy of Economic Studies in Bucharest (Trebici, 2011: 101) , and Emil Mesaroş, deputy director of the Central Direction for Statistics, relied on recently developed Western concepts and notions, such as 'human capital' or 'intellectual capital'. Vladimir Trebici was the first to discuss the 'education stock' in 1969 (Trebici, 1969) , and a few weeks later Emil Mesaroş gave an in-depth presentation of Romania's education stock (Mesaroş, 1969:16-26) ; two years later, Trebici resumed the discussion in his PhD thesis (Trebici, 1971) . Using the statistical data provided by the 1956 and 1966 censuses, the two specialists reached important conclusions regarding the economic efficiency of the Romanian education system, making important recommendations for the further development of secondary and higher education. Mesaroş' study offers systematic explanations of the 'education stock' model, while Trebici is more concerned with the economic consequences of the stock structure and evolution between 1956 and 1966.
Mesaroş claimed the importance of education for economic growth: 'It is widely agreed that the volume and value of the human capital depends upon the investments in all the education levels', given that 'the human capital is a powerful fact of social advancement' (Mesaroş, 1969: 16) . Scholars around the world agree that the differences between the pace of economic growth of countries with the same rhythm of investments are determined by the dissimilarities in the quality of the working force professional qualifications. This was not only the opinion of Western economists, statisticians and demographers, but also of Soviet specialists, as Mesaroş reassures his readers, using the example given by the Soviet Academician Stumilin who had acknowledged that 'a worker who is able to read or to write can increase the general productivity by 30 per cent.' (Mesaroş, 1969: 17) .
After emphasizing the role of education in economic growth, Mesaroş undertook a systematic investigation of Romania's education stock, which he defined as 'the intellectual and cultural patrimony of a country, built up through tertiary, secondary or elementary studies' (Mesaroş, 1969:16) . The education stock is calculated by adding up all the years of study for any level, at a given time. The structure of the education stock depends upon the share each educational level has in the total educational stock, and is determined by the country's level of social and economic progress, by the development of its education system and by citizens' access to the three education levels. In the general context of the postwar scientific and technological revolution, the more developed a country was, the higher the share of tertiary and secondary level within the total education stock (Mesaroş, 1969: 16-17) . The correct study, analysis and evaluation of the Romanian education stock would be very important, not only from a theoretical, but also from a practical perspective, Mesaroş argued. The results of this evaluation would prove helpful for the future planning of the entire education system, from the perspective of the optimization and efficient use of the education stock in our country (Mesaroş, 1969: 17) .
After presenting in detail alternative methods for the evaluation of the education stock (Mesaroş, 1969: 17-23) , as described in international literature, Mesaroş decided to employ the one that makes the best use of statistical data available in Romania (Mesaroş, 1969: 23) . This method has three well-defined steps:
1. First, the estimation of average years of schooling for each education level, and the number of graduates for each age group in order to establish the education stock of each age group; this allows for the calculation of the Total Education stock (TES) of a given country at a given moment in time, expressed in the number of schooling years (see tables one and two). 2. TES does not represent the complete education stock of a country. In order to obtain the complete education stock, TES has to be supplemented with the number of schooling years attended but not necessarily graduated for an education level, related to each age group.
3. In order to get a relevant form of TES expressed in schooling years, it must be calculated with the help of a weighting factor. In calculating Romania's weighted education stock (WES), Mesaroş uses an economic criterion as a weighing factor, namely the educational spending for a student/pupil for each of the three education levels (elementary, secondary, tertiary). By convention, the educational spending for a pupil in elementary education is equal to one, the educational spending for a pupil in secondary education is expressed as 1 + x, while the educational spending for a student in tertiary education is expressed as 1 + y. Using this convention, it was possible for Mesaroş to establish a homogenous relation between the three education levels in terms of spending, thus obtaining an operation weighting factor to calculate the WES.
For Romania, Mesaroş calculates the following weighting factors:
-one year of schooling in primary education costs 1,000 lei For each education level, Mesaroş used an average time length of enrolment:
-for elementary education, the average length of enrolment is considered to be four years if the respondent only graduated primary school, or seven point five schooling years if he graduated gymnasium as well. In either case, the weighting factor for each year in elementary school was one.
-for secondary education, the average length of schooling was considered to be four years.
-for tertiary education, the average length of schooling was four point five years.
For the computation of the TES and of the weighted education stock (WES), only the population who was at least 12 upon census completion was taken into consideration.
After comparing the TES and WES evolution between 1956 and 1966, Mesaroş reached the following conclusions (Mesaroş, 1969: 24) :
As compared to the 1956 WES, the 1966 WES showed an important decrease in the elementary education share to the benefit of the secondary education share. Source: Mesaroş, 1969:26 Tertiary education graduates seemed to enjoy the highest chances of becoming economically active (Mesaroş, 1969: 24 These trends show the importance of the quality and volume of education stock for the economically active population. The more developed a country, the more the active population tends to decrease in number (Halus, 1969: 51-52 ) and increase in levels of professional qualification (Mesaroş, 1969: 24) . Given that any qualitative or quantitative improvement of the work force influences technical progress positively, the qualitative expansion of Romania's education stock is a necessary prerequisite for the country's future economic and social development, Mesaroş concluded.
As the rapid growth of 'intellectual capital' 3 determined a significant growth in economic efficiency between 1956 and 1966, Vladimir Trebici was more concerned with the economic efficiency of active population. He made a distinction between the education stock of the entire population, and the one of the economically active population, as it was the active population that 'converted' the 'intellectual capital' into an economically productive force (Trebici, 1969:4) , as the 'intellectual capital' could be used for social production (economic and social activities) (Trebici, 1971: 337) .
This capacity is reflected by the educational structure of the active Source: Mesaroş, 1969:26. population, and any attempt to determine the economic efficiency of the educational process has to take into account the 'education stock' of the active population. (Trebici, 1971: 333) , concluding that the increase of the weight of tertiary and secondary education stock is very important for the general development of the country (Trebici, 1969: 4) . Trebici confirmed Mesaroş' results on the relationship between education stock and active population. Statistical data showed that in 1966 the economically active population held the biggest shares of TES, and, most important, the largest shares of the tertiary and secondary education stock. In Romania, the 1966 census defined the active population as being constituted by 'persons older than 12 years who carried an occupation within the ranges of the national economy branches, as well as a large range of other categories: all the employed who were following different specializations and who were on temporarily leave, persons who were taking the military service, persons in unpaid leaves, persons who were in prison but who had an occupation before, persons who were changing the working place, etc.' (Trebici, 1971: 246) .
The share of graduates of tertiary and secondary education stock was higher across the active population than across the entire literate population, while in industry this share was double as compared to the entire literate population. The categories and groups of occupations for the 1966 census were: workers, intellectuals and clerics, cooperative farmers, farmers with self-owned households (ţărani cu gospodării individuale), cooperative craftsmen, private craftsmen, etc. There were some differences between the 1956 and 1966 censuses: in 1956 the persons in-between jobs were considered to belong to the economically inactive population, whereas in 1966 they were considered to belong to the active population. In 1956, students of secondary apprentice schools for apprentices (şcoli profesionale de ucenici) and of secondary technical schools (şcoli medii tehnice) were considered to belong to the economically active population, whereas in 1966 they were considered to belong to the economically inactive population (Trebici, 1969:4) .
Trebici offered important details on the conditions under which the significantly increased shares of the education stock of the active population took place between 1956 and 1966. The absolute number of the active population decreased by 87,000 between 1956 and 1966. The economic activity ratio, the number of economically active persons as a percentage of the total population, also decreased from 59.7 per cent (1956) to 54.2 per cent (1966) (Halus, 1969:51) . This decrease was caused by demographical changes but also by the effects of the significant growth in the number of students and pupils, and the extension of schooling (Trebici, 1969:4) , given that pupils/students enrolled in any form of schooling do not belong to the active population.
These structural changes bore effects in the age specific activity ratios, as Age specific activity ratio represents the share of economically active population in an age specific group (Siegel, Swanson (eds.), 2004: 235) . Thus, the most affected was the age group 14-19: its activity ratio decreased from 78.9 per cent in 1956 to 41.5 per cent in 1966, and the age groups over 60, whose activity ratio decreased from 59.6 per cent in 1956 to 39.7 per cent in 1966, as a consequence of new retirement conditions (Trebici, 1969: 4) (see table six ). In the general context of population aging, these structural changes made the crude dependency ratio -that is the proportion of economically inactive persons to 100 economically active persons -to increase from 67.4 of 100 active persons (1956) to 84.4 of 100 active persons (1966) (Trebici, 1971: 297) .
Given the decrease by seven point two per cent in the population involved in material production, the increase in fixed assets by 86 per cent and the increase of TES by 37 per cent between 1956 and 1966, the national income per active person working in material production (the productivity of the social work) increased between 1956 and 1966 by 181 per cent. Between 1956 and 1966, education brought a growth of 155 per cent to the national income, Trebici concluded (see table seven) (Trebici, 1969:5) .
Further specialized studies were needed in order to better determine the importance of education for economic growth, and to provide useful data for further educational strategies, Trebici concluded (Trebici, 1969:5) . Trebici partially undertook this task in his PhD thesis, where he analyzed the activity ratios related to the sexage-educational level and urban/ rural distribution of Romania's active population (see tables six and eight).
He concluded that both rural and urban education attainment ratios were higher for men than for women and that there were important disparities (Trebici, 1971: 335-338 ) between (Trebici, 1971: 335) . The active rural population represented 65 per cent of the country's total active population, but only 0.5 per cent of the rural active population graduated a tertiary education institution, and concentrated only 12 per cent of active tertiary education graduates (see table seven). Consequently, the rural 'education stock' was continuously dropping, and Trebici warned about the long term demographic consequences of this situation, i.e. the increasing ratio of aging population and the female population in rural areas (Trebici, 1971 :300).
The positive correlation noticed by the two statisticians between the TES, the ever more important shares of secondary and tertiary education in the WES, the educational spending on the one hand, and economic growth on the other reconfirm the importance that long-term investments in education. The qualitative and quantitative development of secondary and tertiary education institutions, which ensured the specialization and qualification of the work force, is regarded as an important investment that can bring economic benefits on the long run. Using Western concepts and Romanian statistical data, the technocrats convincingly demonstrated at the end of the 1960s -beginning of the 1970s, that a well-adjusted education system can transform the 'intellectual capital' into a productive force, with an essential contribution to economic growth and social development. The increase in the volume and qualification of the tertiary and education stock represented a prerequisite for this transformation. Unfortunately, the political ruling circles did not take into consideration the reasonable arguments advanced by the technocrats, which was yet another example of political leaders arbitrarily ignoring specialized opinion and expertise during communism. The way in which the pro-natalist measures of Ceauşescu's regime emerged and developed between 1966 and 1989 represents another situation where political goals prevailed over specialists' opinions in drafting population-related policies (Pălăşan, 2009; Doboş (ed) ., 2010). Starting with the 1970s, technocrats were gradually replaced by a political clientele of the ruling circles, with visible consequences on the quality of the Romanian education system (Murgescu, 2010: 388) . The volume and specialization of higher education, as well as educational spending constantly decreased throughout the 1980s (Murgescu, 2010: 390-391) , with a negative impact on work force specialization and qualification. and services, only a part of the population of a country is involved in producing such goods and services. Most obviously, the youngest, the oldest, and the physically or mentally incapacitated do not engage in such economic activities because of their inability to do so. The manpower of a nation, then, is the totality of persons who could produce goods and services if there were a demand for their labor and they desired to participate in such activity. The economically active population is that part of manpower that is actually working or looking for work, and comprises all persons of either sex who furnish the supply of labor for the production of goods and services during a specified timereference period. It includes both employed persons and job-seekers. (Shryock, Siegel, Larmon, 1980: 336) . d 3 dThe general input of knowledge brought into the sphere of social production prompted the concept of 'intellectual capital' as opposed to 'physical capital. ' Trebici defined the 'education stock' as 'intellectual capital', representing the total number of schooling years of the population at a given moment. The share of the total education stock had in a country's total population was thus an indicator for the accumulation and development of culture in that country (Trebici, 1971: 329) .
Notes

